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Text S1. Reuse test

To collect and separate the products of the CoAl-1/PMS/ RhB system, the reaction volume was increased by 

100 times to 2 L of reaction solution containing 100 mg catalyst, 80 mg RhB, 0.3 mmol. After the 15 min, the 

solution was quenched with Na2S2O3 solution (Na2S2O3: PMS = 30:1 in molar concentration). The quenched 

samples solution was placed in external magnet field for 2 h and then most of the supernatants were removed. 

The resulting suspensions were centrifuged to separate the solid and liquid. The solid products were collected 

and washed with DI and ethanol for three times before the next run. 

To track Cobalt leaching amount among the reuse tests, sample was withdrawn and quenched with Na2S2O3 

solution (Na2S2O3: PMS = 30:1 in molar concentration) after each run. Then, the quenched samples were 

centrifuged to separate the solid and liquid. The supernatants were collected and analyzed by Inductively 

Coupled Plasma-Mass Spectrometry (ICP–MS, Optima 5300 DV, PerkinElmer, America).

Text S2. Determine the pH point of zero charge (pHzpc) 

Typically, 50 mL of KCl 0.1 M solution at six different pH (3, 5, 7, 9, 11) and 0.01 g of CoAl-1 nanoparticles 

were applied to the determination of pHzpc. Then place the prepared solutions on the shaker for 24 h and 

measured the final pH after 24 h ΔpH = pHfinal-pHinitial was calculated and its curve plotted as the X = initial pH and 

Y = ΔpH. The intersection of the curve with the X-axis is equal to pHzpc.



Figure S1. EDS spectra for CoAl-1 nanosheets:

Figure S2. XRD patterns for ZnAl-LDH nanosheets and X-ZnAl-LDH nanosheets (X = 0.25%, 0.5%, 1%, 3%): (a) 

Expanded view from 2 = 54-64o over the (110) diffraction peak; (b) Expanded view from 2 = 10-15o over the 

(003) diffraction peak

Table S1. Unit cell parameters for the CoAl-LDH and CoAl-1 nanosheets: determined from XRD analyses.

sample 2(003) d(003)[Å] 2(110) d(110)[Å] a[Å] c[Å] Strain(%)

CoAl 11.64 7.596 60.20 1.536 3.072 22.788
CoAL-W 11.66 7.583 60.32 1.533 3.066 22.749
CoAL-0.5 11.70 7.558 60.34 1.532 3.064 22.674
CoAL-1 11.78 7.506 60.38 1.533 3.066 22.518
CoAL-2 11.76 7.520 60.46 1.530 3.060 22.560

The lattice parameters a and b were calculated using the equation: a = b = 2d(110). This was then used to 

estimate the degree of strain around the ab-plane in the LDH nanosheets.[9].The lattice parameter c was 

calculated using the equation c = 3d(003). 
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Fig. S3 Adsorption experiments over different samples. Reaction conditions: V=100mL, [RhB]=80mg/L, 

[catalyst]=0.1 g/L, T=298 K, pH=7.

Fig. S4 Kinetic curves of RhB removal with different catalysts. (a) different exfoliated CoAl-LDH, (b) bulk CoAl-LDH , 

Co3O4, CoAl-W and CoAl-1. Reaction conditions: V=100mL, [RhB]=80mg/L, [catalyst]=0.1 g/L, [PMS]= 0.1 g/L, 

T=298 K, pH=7.
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Fig. S5 Kinetic curves of RhB removal at different reaction conditions. (a) catalyst dose, (b) PMS concentration, 

(c) initial solution pH, (d) solution temperature. Reaction conditions: V=100mL, [RhB] =80 mg L-1
, [PMS]= 

0.3mM,[catalyst] = 100 mg L-1, T =298 K and pH =7. 

Fig. S6 Zeta potential of CoAl-1 at different pH.
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Fig. S7 (a) Kinetic curves of RhB removal in multiple runs with recycled CoAl-1, (b) rate constant of RhB removal 

for multiple runs. Reaction conditions: V=100mL, [RhB]=80mg/L, [catalyst]=0.1 g/L, [PMS]= 0.1 g/L, T=298 K, pH=7.

Table S2 Comparison with reported works of other catalyst systems

Catalyst Reaction conditions Time (min) Removal efficiency Ref

Co1Fe1-LDHs 

nanosheets

[catalyst] = 0.05 g/L, 

[PMS] = 0.25 mM, 

[CIP] = 20 mg/L

12 86.9% 1

MgCoAl-LDH 

nanoscrolls

[MB] = 50 μM, 

[PMS] = 1 mM,

[catalyst] = 0.02 g/L

40 100% 2

Co2Cu1-LDH

nanosheets

[PMS] = 0.15 g/L, 

[catalyst] = 0.04 g/ L

[LOM] = 10 mg/L

30 96.2 % 3

Fe3O4@CoFe-LDH

nanocomposite

[AO7] = 40 mg/L, 

[catalyst] = 50 mg/L, 

[PMS] = 0.12 mM

15 95.1% 4

CoAl-LDHs 

nanosheets

[RhB] = 80 mg/L, 

[catalyst] = 0.1 g/L, 

[PMS] = 0.3 mM

15 93.1% This

work
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